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Turn on power & set MODE With I\/IODE button. You can
confirm the MODE you chose as the red indicator blinks.

Lamp blinks when (someone with) a Lovegety for the opposite
sex set under the same MODE as yours comes near.

FIND lamp blinks when (someone with) a Lovegety for the
opposite sex set under different mode from yours comes near.

May try the other MODES to “GET” tuned with (him/her) if you
like.
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Aphorisms about Networks

= Soclal Networks:
¢ Its not what you know, Its you know.

= Cognitive Social Networks:
¢ Its not who you know, its you know.

= Knowledge Networks:
¢ Its not who you know, its you know.




Cognitive Knowledge Networks

. M S
Source: Newsweek, MORGAN STANLEY
December 2000
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COGNITIVE KNOWLEDGE NETWORKS
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WHY DO WE
CREATE,
MAINTAIN,
DISSOLVE, AND
RECONSTITUTE OUR
COMMUNICATION AND
KNOWLEDGE NETWORKS?



Monge, P. R. & Contractor, N. S. (2003).
Theories of Communication Networks. New
York: Oxford University Press.
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Why do actors create, maintain,
dissolve, and reconstitute network links?

m Theories of self- = Theories of contagion
Interest m Theories of balance
= Theories of social and  w Theories of homophily
re;,our_ce exchange = Theories of proximity
" intorest and collective.  The0ries of -
evolution

action

Sources:
Monge, P. R. & Contractor, N. S. (2003). Theories of Communication Networks. New York: Oxford
University Press.

Contractor, N. S., Wasserman, S. & Faust, K. (in press). Testing multi-theoretical multilevel hypotheses
about organizational networks: An analytic framework and empirical example. Academy of
Management Review.



SONIC Projects Investigating Social Drivers for Online Communities
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Social Drivers:
Why do we create and sustain

online communities?
m Theories of self- = Theories of contagion
Interest m Theories of balance
= Theories of social and  w Theories of homophily
resource exchange = Theories of proximity
" interest and collective. ™ e0ris of co-
evolution

action

Sources:

Contractor, N. S., Wasserman, S. & Faust, K. (in press). Testing multi-theoretical multilevel hypotheses
about organizational networks: An analytic framework and empirical example. Academy of Management
Review.,

Monge, P. R. & Contractor, N. S. (2003). Theories of Communication Networks. New York: Oxford
University Press.



“Structural signatures” of Social Drivers
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A contextual “meta-theory” of
soclal drivers for creating and sustaining
online communities
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Challenges of empirically testing, extending, and exploring theories about
online communities ... until now



Enter: Cyberinfrastructure & Web 2.0

m Cyberinfrastructure and Web 2.0 are doing for
creating and sustaining community what the Web
browser did for retrieving information from the
Internet.

= Cyberinfrastructure and Web 2.0 are doing for
the creating and sustaining community.
what the Web browser did for studying the
retrieving information (e.g., “click stream’) from
the Internet.



Engineering through
Cyberinfrastructure:

The Atkins Report

Revolutionizing | Daniel E. Atkins, Chair,
Science and | University of Michigan

~ Kelvin K. Droegemeier,

University of Oklahoma

Stuart I. Feldman, IBM

=

o= Hector Garcia-Molina, Stanford
Report of the _ :
National Science Foundation University

Advisory Panel on Michael L. Klein, University of

Cyberinfrastruc‘:gjf_eh Pennsylvania

Berkeley
of Technology
University

University

David G. Messerschmitt,
University of California at

Paul Messina, California Institute
Jeremiah P. Ostriker, Princeton

Margaret H. Wright,New York

3
http://www.communitytechnology.org/nsf _ci_report/



From Mosaic to Cyberinfrastructure

m Mosaic
¢ By early 1990s, the internet B —
had a wealth of resources, but |EeE== S
they were inaccessible to most ‘
people
¢ Mosaic facilitated the access MWO Séwlmq

of the Internet by all

=  Cyberinfrastructure

¢ Cyberinfrastructure will
facilitate the seamless and
Interconnected use of all the
digital resources on the
Internet (datasets, documents,
sensors, analytics, computing, |[eEsprrrEpECTEEpETEE
and communication)

-

| Thi3760014518pm




Science and Engineering Cyberinfrastructures
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http://www.us-vo.org/index.html
http://www.gridlab.org/index.html

CLEANER Cybercommunity

Collaborative
L arge-Scale
Engineering
Analysis
Network for

Environmental | |
Research The first cybercommunity

Implementing CI-KNOW

http://cleaner.ncsa.uiuc.edu/
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http://cleaner.ncsa.uiuc.edu/

CLEANER Grand Challenge

How do we detect and
predict waterborne
hazards In real time?

How do we predict the
effects of human activities
on the guantity,
distribution, and quality of
water?

How do we Improve water
cycle engineering
management strategies to
provide water guantity and
guality to sustain humans
and ecosystems?




Enabling Environmental Engineering Communities
with Cyberinfrastructure

m CLEANER
Collaborative Large-scale Engineering
Analysis Network for Environmental
Research

¢ Human-dominated, complex
environmental systems, e.q.,

<« River basins
= Coastal margins
& \\hat researchers reguested:

- Access to “live” and archived
sensor data

- Customized network referrals 1o
people, documents, datasets

= Analyze, visualize and compare
data

- Organize, autemate and share ‘
CYIOEI-IESEalChI PrOCESSES Users can simultaneously view
and discuss data and analyses
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The WATERS CyberCollaboratory is a collaborative environment in which scientists,
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¢ h. Web Crawled Documents
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File Edit View Favorites Tools Help -
@ Back ~ (_J |£| \ELI _l\l 7 ! Search i"\'/ Favorites @;( v == 2] - _I ﬁ 3
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CLEANER ®CUAHSI
i b e A s Welcome, Noshir Contractor!
i Dashboard - Whe is Online - My Account - Sign Ouf
Community » CIDemo [Svitch Community .. Y]
Home | Knowledge | Data | Workflow | Collaboration | Library
Feedback Window
TERS NMetwork
Plaasa type in your comments
berinfrastructure Demeo Q in the following box:
The WATERS CyberCollaboratory is a collaborative environment in which scientists,
educators, and practitioners can acquire, share, and talk about data and events related to the |
environment. Within this system, there are numerous analytical and communication services 1
available for your use, click the icons below for details.
@ Post to public forum
O Report problem(s) to System
Administrator
Knowledge Data Workdflow Collaboration Library Customnization -
Semices Services Senvices Senices Semvices Senices CI-KNOW Recommendations =[]
. . . CI-KNOW recommends you learn more about
Customization Services Chaitan Baru.
Tell Me Why Morz Search Referzls
To customize your experiences, the CyberCollaboratory provides a variety of customization features. Users may
belong to one of the multiple communities and they can easily customize their interfaces and profile information. Vote for the Best Feature i
Last. users can make use of the CyberDashboard to continuously monitor activity within the CyberCollaboratory.
What's the single BEST feature you like in the
Multiple Communities yberDashboard User Profiles current CyberCollaboratory?
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i_—\%m M, Language  [English (United States) = |48 ¢ f. Document Library
o) Time Zone  [(GMT -06:00) C5T =] ) g. Search
LGeeting __weekome ¢ h. Web Crawled Documents
() 1. CCBay Data Sharing Demo
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http://flickr.com/photos/stabilo-boss/101793494/

Its all about “Relational Metadata”

m Technologies that “ ” communities’ relational meta-data
(Pingback and trackback in interblog networks, blogrolls, data
provenance)

= Technologies to “tag” communities’ relational metadata (from Dublin
Core taxonomies to folksonomies (‘wisdom of crowds’) like

¢ Tagging pictures (Flickr)

¢ Social bookmarking (del.icio.us, LookupThis, BlinkLIist,

# Social citations (CiteULike.org)

¢ Social libraries (discogs.com, LibraryThing.com)

¢ Social shopping (SwagRoll, Kaboodle, thethingsiwant.com)
¢ Social networks (FOAF, XEN, MySpace, Facebook)

= Technologies to “ ” communities” relational metadata
(Tagclouds, Recommender systems, Rating/Reputation systems, I1SI°s
HistCite, Network Visualization systems)



Multidimensional Networks in Cl (Cyberinfrastructure)
Multiple Types of Nodes aﬂd Multlple Types of Relatlonshlps
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http://www.ncsa.uiuc.edu/

Are we Cl-Ready?

Social “Petworking” — Reported in Wired, April 11, 2005

push buttops: = = = = = e
two way radio- = - =
remote collartones—- = = = = = =

= = accelerometer

i = = = IR communication
]

= = = = personal collar tones

SNIF: Social Networking in Fur

Group: Moah Fields, Jonathan Gips, Philip Liang, Arnaud Pilpre

We present a system that allows pet
owners to interact through their pets’
social netwaorks. Inexpensive,
unabtrusive hardware can be affixed to
p=t collars and paraphemalia in order to
augrment pet-to-pet, pet-to-owner, and
owner-to-owner interactions. SMIF
devices aggregate pertinent
envirnenmeantal social, and individual
information that can be broadcast or
addressed to other partici pating
community members,

1. kashup

Y
—

x|

Y-\

By connecting the kash tothe collar you
signal the network that you ane about o
hoad ouk to play.

asniff

whan you discover anothardog, your
codlar displays a uniqua sequranca of
flzshing lights, thessars your colar
torss. Your friend's collar tones flash an
hits eclbar.

Pets already function as social devices.
Walking adogin the park can lead to
conversations that one might not
otherwise have, Pets function as active
icebreakars that will go up to anyone
without any notion of social inhikbition.
Furthermore, pet-owners love buying

prod ucts for their pets: sweatars, leashes,

collars, toys, dishes, and beds. Thess
items provide a set of rich interactions
thatcan ke brought into the digital
world.

I. T
e
[ L;'Lx {5

‘Whilawou arsonvour wak, vour collar
kssaps an awa ot fior your paks.

4friend!

1c.|:_|;;_n—_n_

|

whiorn vouars badk atyour hows vou
cui ks 30 we on FeUrCompEniens.
Whiar ana of wour pals gose cut o pliy.
thair collar tores are displiyed onpour

The SNIF starter kit includes a leash and
collar as well as membership in the online
COMIMUnity.

SMIF collars contain an LED display, an IR
transceivar, and various sansors such as

accalerometars and digital thermometers,

They function as cutput devices that
display personalized “collar tones” when
the pet cameas in proximity to anather
pet. They senve as input devices that
sense activity levels, microclimate
conditions, and other pets” presance.

Tha SNIF keash contains a twio-way RF
device, such as the Ambient Devices
platform, and serves multiple purposes in
the SMIF systern. When attached to a

Pet toys that serve as tangible interfaces
forthe p=t

Degress of separation between pets that
changes as thay ineract

Rernote maonitoring of pet’s activity.
Local RF detection to display degrees of
separation from the other pats inthe
wvicinity.

L _‘Lo-ul m\

pet’s collar, it can upload information
from the collar to the SNIF servers. When
disconnected, the leash fundtions as an
ambient device that displays real-time
information, which is smeamed from the
SMIF sarvers, relevant to the petand pet
owner. Forexample, the leash displays
the "collar tones” of frequernithy
encountered pets thatare going out fora
walk It may also give an indication of the
aenaral pet-walking indsee,

The online community portion of SMIF
allows pet-owners 1o set privacy
prefersnces, communicate with ather pet
owNErs, alrange pet outings, and
custemize the ambient information that
their SNIF leashes display.
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Cl-KNOW: Harvesting the online
community’s relational meta-data

/o @ N




Cl-KNOW: Harvesting the online
community’s relational meta-data

[ N N

. Who to contact for
what topic
. What tools to use

. What nodes are
important for what
relations

. The amount of
scanning,
absorption,
diffusion,
robustness,
vulnerability in a
network




Cl-EMNOW Metwork Referral

David C. writes
8 MESSAYE ON & T8 CHOWOW recommends redng e
CLEANER - |  Suatus Fepor
forum about j| W

Co hydrologlcal Sea more Cl-KNOW recommendations.

monitoring
systems.

sharing

Analysis

Tools CI-KNOW A
Portlet




Recommendation Information

People who searched for information on Hydrology also
accessed the Hydrologic Information System Status Report

0/23/05 11:08 &M

Analysis

Tools CI-KNOW A
Portlet




2 NCSA CyberCollaboratory :: Chat - Microsoft Internet Explorer,

File  Edit View Favorites Tools  Help

(D Back - ) - [ [2) @

David C.
retrieves
hydrological
datasets on C-U
County rivers

I nere are Currently U users In U rooms,

‘You can join different rooms by selecting one available from the dropdown i
button "Join Room." If you want to create a new room, type in the name of t
the "Create Room" button and then click on the button,

Crea

— i .
1) Search 5 7 Favorites 04}

B-LJK

100! 8§ Personals

Check = “5 aub

users. A user car
have joined the ct

e at hitpiicleaner.t

About - Disclaimer - Make CLEAMER my start page!

Cl-kHOW Network Referral

Cl-KNOW recommends talking to
Dr, Strangelove.

Why?
Sea more Cl-KNOW recommendations.

i4 start -[(Eamic.. -

0 Inkernet
®)C LY

[ 7] Uginet ... [ B4 netdraw | WA Inbo untitle. ..




2 NCSA CyberCollaboratory :: Chat - Microsoft Internet Explorer,
File  Edit View Favorites Tools  Help

eBack = _) \ﬂ \g _h /.._\J Search ‘glf‘\':(Favorites e} <] - :7_ E = _] ﬁ ,?J ‘:‘3

Address |ﬁj http: ficleansr .ncsa,viuc, edufcybercollabfcfportalflayout?p_|_id=21.5

Y_’ - £v| j Search Web |v - @v | = Mail - @My Yahoo! 87 Personals » W Hotlobs ~ §b Music ~ @ Finance - &Sign In |v
GDEngEv| v| |G| search ~ @ & § Soblocked A check - R Autolink - [ options

@_,3 NER @CUAHSI

Welcome
Ernail For Help -
Hi |

Collaboration » Chat My Communities
Text Chat

Recommendation Information

Dr. Strangelove has analyzed these datasets on the rivers of

Champaign-Urbana County, and published these papers on
this issue

See more Cl-KNOW recommendations.

CI-KNOW
Portlets

0 Inkernet
(P —— - = 3 c . -
s Start [emzwi.. ~-[E4mic. = 7Zsme. -| B Adobe.. | @ Eudora.. | . b - [ Ejucinet ... [ netdraw [ W8 Inbox.. [ wtite.. & )C LV, 8 4




SONIC Projects on Enabling Communities with Cyberinfrastructure

paredness,

pidemiology
NSF, NIH, CDC)

Entertainment Ap




Tobacco Surveillance, Epidemiology,
and Evaluation Network (TSEEN)

m National Cancer Institute
m Center for Disease Control’s National Center for Health

Statistics (NCHS),

Center for Disease Control’s Office of Smoking and
Health (OSH),

= Agency for Healthcare Research and Quality (AHRQ),
= National Library of Medicine (NLM) and
= Non-government agencies such as the American Legacy.

Foundation.

SONIC



TSEEN Network Referral System

= Low-tar cigarettes cause more cancer than
regular cigarettes ...

m A pressing need for systems that will help
the TSEEN members effectively connect
with other individuals, data sets, analytic
tools, Instruments, sensors, documents,
related to key concepts and ISSues



DB 1

Tobacco |(SIL Q Tobacco

Cessation & .® | Harm
‘ ‘| Reduction

DB 2

Network Map: Example based on prototype deV8loped for

Tobacco Surveillance Evaluation & Enidemioloav Communitv



CP2R: ICT Support in brawing Analogies
Emergency Management from Natural
Networks Systems




Natural Communities: Ants & Honey Bees

ENTOMOLOGY: Learning from
natural robust societies.

Successful systems (evolution
time)

Ant - based models have

» successfully been applied to
,E solve optimization [Dorigo, 1996;

@ soree, 19091 and NEtWOrking gsonaveau,

20001 Problems, among others.

Bees’ setting and objectives In foraging isetey, eta. 1001 Fesembles
disaster relief response scenario (collective decision-making).

SONIC



Problem: Information Overload

= Hundreds or Thousands of
first responders operate
sharing couple of voice
channels (radio, cell-phones)

[Domel, 2001]

http://www.holla d entinel.com/images /031503/B I f 4jpg

= |f technology provides a mean to enhance delivery and media
of information, we envision this problem would increase

SONIC



Information Overload: Ants

Analogy (Ants’ alarm propagation)

Division of Labor; each ant “has”
a threshold for each stimulus
(pheromone).

When stimulus is greater than
threshold the ant will be on
“alarm” mode.

Centels ants detects a hazard and
release  *““‘alarm”  pheromone
(volatile).

Each pheromone release will last
for a limited time; seconds or
minutes.

The heterogeneous response to
alarm pheromone avoids all ants
react immediately (good or bad?).

Idea:

Actors will propagate information
received only if the stimulus, i.e.,
“quality of information”, is greater than
his/her threshold for that type of
information.

Avoiding cascading effect; controlling
information overload.

oI

1.
=]

q -
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Natural Communities: Honey Bees

O\
At hive unloading )

At hive unloading
nectar from B

(Hg)

nectar from A
Honey Bees (Apis melifera) (Hy)

Foraging Model [Seeley, 1991] ‘—
p3

f A f.B

1-f B
PN
Following

fyA(L-f, A) other dances fyB(1-f,B)
(F

Dancing for A Dancing for B
(B (Bg)

(1-F,A) L, A)

(1-f,B)(1-f, B)

p2 p6
The system evaluates

ALL the information,
though individuals
evaluate only partial

information smzrc)e A
A

Foraging at nectar Foraging at nectar

source B

(B)




Mexican Immigrant Community
Project Objectives

= ldentify cultural, artistic, and networking capacities and
assets of post-NAFTA Mexican immigrant community.

= Analyze how these capacities buffer challenges or
obstacles faced by migrants as they traverse the
transnational landscape.

= Investigate how cultural knowledge is distributed
throughout transnational migrant community

= Understand new forms, new applications of existing
forms, and emerging hybrids to explore community
formation, community building strategies, and creative
potential of migrants.

In partnership with th_e Center for ~ F 1 61 d “ D N “
Cultural Understanding & Change @ Museum oo A




Ethnographers use Tablet PCs to

learn from communit members

&7 Mexican Immigrant Assets Project Individual IKNOW - Microsoft Internet Explorer customized for Verizon Online

File Edit ‘iew Favorites Tools Help

OBack M > | Iﬂ IELI ."J / ) Search

Address @j http: Mlocalhost find _indfveas fiknow,cgi

E"Favorites 6’-‘: = E -

;,‘t;

Question 19 of 69

Artistic and Creative Activities

The screen to the right contains the names of
everyone in your group arranged in a circle. Ye
would like to know how often you think the
mernbers of your group communicate with one
another about artistic and creative activities.Use
the graph to draw lines representing your view of the
communication network:

1. Start with the name at the top and maove
clockwise around the circle so that you do not miss
anyone. Don't forget yoursell

2. Click on a level listed in the scale to select the
frequency of communication

3. Click on two members of the group to create a
link between them.

4.Repeat steps 1-3 for all pairs in your group.

5. To change a link, click on the palette and reapply
the link. Leaving a link blank also represents an
interaction level of none

Actividades creativas y artisticas

La pantalla de |a derecha contiene un circulo con
todos los nombres de las personas de su lista, MNos
gustaria saber con qué frecuencia usted piensa que
estas personas se comunican entre si para discutir
actividades creativas y artisticasUtilice el grafico
para dibujar lineas que representen cémo usted
visualiza esta red de cormunicacion.

1. Comience con el nombre de arriba y continde en
el zentido de lag agujas del reloj para evitar pasar a
alguien. Mo se olvide de usted mismo.

2. Haga clic en alguno de los niveles indicados en
la lista para seleccionar la frecuencia de
comunicacion W e {Munca)
3. Haga clic sobre los nombres de dos miembros B once avear {
de su grupo para crear un enlace entre ellos al afi)

4. Repita los pasos del 1 al 3 para cada par que
degee crear.

B & o times year

5. Para cambiar un enlace, haga clic en la paleta y {Algunas veces al -
re-apligue el enlace. Dejar un enlace en blanco afig
indica gue no hay ninguna interaccidn entre las B i e timess a month
partes. (Algunas veces al
mes)
B & fevtimes aweek
(Algunas veces al
< Previous Cluestion semana)
[ Fregunta Anterior ]
Next Cluestion > b

@;’] Applet dapplet started \3 Local inkranet
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Mapping Cultural & Network Assets In
Chicago’s Mexican Immigrant Communit

s Mexican Immigrant Assets: Individuals and Organizations E] .

i,
S
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AR

9
|:| HTAD Com Ctr|:| Bank|:| Bu5- Med\a- LaborOrg- Soc S\rc|:| Church|:| SchoolD User- Club- Culttars Qrg

‘Java Applet Window




Mapping Arts and Culture Activities In

Chicago’s Mexican Immigrant Community

= Mexican Immigrant Assets: Individuals and Arts/Culture Organizations

&

|:| Informal Arts Group |:| Individual - ArtsiCultural Organization

|Java Applet window
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Mexican Immigrant Assets: Individuals and Arts/Culture Organizations
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Under Development Page Update - eyone on 1731008
B Sign Up Now!

The Under e has just been updated @ What s World of ¥
include some of the cool new features coming in the next BCurrs ok
content patch, including weather effects! Check it out here.

The Burning Crusade Preview: Karazhan
(Medivh's Tower) - bare on 1731706
ment on the first ever World of Warcraft expansion -
The EIeruiru; Crusade - continues at a fi rish pace, and ths
dev team has released its first information on on the new
ansion. In this new preview you ses

zhan - the tower of the fabled -;La'-:i.:-lr'

ground lore p
the terrible dangers a




Rise of WoW

MMOG Active Subscriptions 18.0

120,000+
3,250 000 S

3,000,000

2,750,000

2,500,000

2,260,000 —a— Ultima Online
Lineage

2000 000 Evercuest

—s— Dark Age of Camelot
1,750,000 RuneScape

Final Fantasy Xl
1,600,000 —s— Ragnarok Online {JP)
Star Wars Galaxies
1,250,000 —a— Lineage Il

—s— City of Heroes
1,000,000 —&— EverQuest Il

World of Warcraft
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500,000
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EXpertise/Information Retrieval Time One
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EXpertise/Information Retrieval Time Two




Expertise/Information Retrieval Time Three




Contextualizing Goals of Online Communities

| |Exploring [ Exploiting | Mobilizing
Emergency Response . + +
Community
Wow GamingCommunity | |+ | |+ [ <+ |
Mexican Immigrant + +
Community
PackEdge Communities of . . .
Practice

il I I A A
Community
Tobacco Surveillance,
Evaluation & Epidemiology + +
Community
i T N I N O
Community




Mapping Goals to Theories: WoW Gaming Community

Exploitation - Collective Action, Cognition, Exchange
Bonding - Balance, Exchange, Homophily, Proximity
Swarming - Collective Action, Cognition, Proximity

| Exploring [ Exploiting | Miobilizing | Bonding [ Swarming|

-5l I N N N
Community

[ WowGamingCommunty | |+ | | ¥ | % _

I I N I I
Community

e~k N I N N
Practice

il O N A A
Community

Tobacco Surveillance,

Community

I N N N I
Community

| Exploring | Exploiting [ Mobilizing
Theories of Self-Interest _

Theories of Collective Action +
Theories of Cognition
Theories of Balance
Theories of Exchange
Theories of Contagion
Theories of Homophily
Theories of Proximity




Unraveling the
“Structural Signatures”

m Incentive for creating a WoW link with
someone

= -1.55 (cost of creating a link) [Self-interest]
+ 0.55 (benefit of reciprocating) |Exchange]
+ 0.89 (benefit for being a friend of a friend)

[Balance]

+ 0.04 (benefit ofi connecting to an expert)
[Cepnitien|

All coefficients significant at 0.05 level




Summary

m Our early forays into online communities demonstrate a deep
desire and success In leveraging technologies to extend human
sociability.

m Recent advances in the development of cyberinfrastructure
provide the technological capability to leverage the relational
metadata needed to more effectively create and sustain online
communities.

m Communication scholars are well poised to theorize, research
educate, and engage with the formation and impacts of these
online communities.
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Economic Resilience NGO community
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< all organizations, strengthening grassroots capacity
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